To simulate the FTE and STE growth models forward in time, I developed a modified chain-binomial simulation (available at http://code.google.com/p/colgem/). In a small increment of time Δt, the number of offspring of a single unit is approximately distribution Poisson( f (t) Y (t) Δt). This approximation becomes exact when Y is constant over the time interval. The standard chain binomial simulation is based on updating the population size at discrete intervals of fixed size Δt. Then the change in population size over that interval is
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This approximation can break down, however, when the rate of the process, f (t), changes greatly over the time interval. Since the population size is rapidly changing in some of the FTE models, the bias due to this approximation will increase as ΔY/Δt increases. Therefore we modified this algorithm to use an adaptive time interval:
1. At each interval, ΔY ∼ Poisson(f (t)Δt)
2. If ΔY > Y/10, change the time interval Δt ← Δt/10. Then return to the first step.
3. If ΔY < Y/10, update the population size and increment time. Then return to the first step.
To simulate epidemics for comparison with the coalescent simulator, Gillespie-type event driven simulations were developed. Birth, migration and death events are queued for each unit in the population with exponentially distributed delays. At each step of the simulation, the event that is queued closest to the present is carried out. If a migration or death occurs before a birth queued by the same unit, the original birth event is abrogated and a new birth event is queued. To produce genealogies from the simulations, a record of who begot whom is kept. A fraction of the
